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CLAIMS 



(57) [Claim(s)] 

[Claim 1] The detection equipment formed in the body of a foil loader detects request rating. Input the detecting signal of said detection equipment 
into the recording device attached in said body of a foil loader, and this is made to record on a record medium. In the operation analysis approach of 
the foil loader which reads a record medium in a recording device by drawing, reads this record medium by the analysis apparatus by the side of a 
manager, and was analyzed after activity termination Said detection equipment is used as the rotational frequency sensor for engines, a fuel sensor, 
and the sensor for load detection. The frequency of the engine speed detected by said engine-speed sensor for engines is recorded on said record 
medium. When a bucket rise-and-fall boom goes astern with a standing-up position and a car goes astern with a maximum lifting height, the bucket 
which **** earth and sand etc. using said sensor for load detection detects the load of a bucket from from, and records on said record medium. The 
fuel consumption detected by the fuel sensor in the cycle time and this cycle time which each loading took using the clock function and loading 
completion signal which are built in said recording device is recorded on said record medium. The operation analysis approach of the foil loader it was 
made to compute and output the rating per time amount, and the rating per fuel consumption while outputting the frequency distribution of the engine 
speed which changes with said analysis apparatus according to a load. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

<Field of the invention on industry> This invention relates to the operation analysis approach for reporting the rating of for example* a foil loader to a 
user. 

The <conventional technique> There are JP,62-44311.B, JP,62-45586,B, and JP,62-45587.B as a conventional technique of the operation analysis 
approach of an industrial car. In order that these may record the operation data of a dump truck, the data recorder carried by construction 
equipments, such as a dump truck, is equipped with the card mold memory which can be detached and attached freely. The operation data of the 
construction equipment concerned inputted from the operation data and the external input means of the construction equipment concerned detected 
from the sensor formed in this construction equipment are recorded on the above-mentioned card mold memory. The data processor in which the 
card mold memory after this record was prepared in the administration office is equipped, and it is made to carry out analysis processing of said 
recorded data. 

<Trouble which invention tends to solve> Therefore, whether synthetic working capacity improved in after a change of a driver or a facility of a car 
etc. can grasp immediately the proper activity which deserves the time amount spent on the activity, and fuel consumption (expense) to get to know 
the rating (loading load) per being line intermediary i.e.. time amount, and the rating per fuel consumption (loading load). Although the information 

for therefore carrying out improvement of the activity approach, maintenance inspection, **** management, etc. to writing in each data, for example, 
vehicle speed data, mileage data, engine-speed data, loading weight data. etc.. and only analyzing the data of these each in the former can be acquired, 
about the mutual relation of each data, it can grasp enough, and it is inside 'Mc**. For this reason, the rating per time amount and the rating per fuel 
consumption which can grasp the right and wrong of working capacity at a glance cannot be obtained, but it is only necessary to grasp the right and 
wrong of synthetic working capacity from analysis results, such as rating, fuel consumption, and working hours, complicated, and , 
This invention aims at offer of the operation analysis approach of a foil loader convenient for the user who performs grasp of rating, and grasp of fuel 
consumption simultaneously, computes the rating per time amount, and the rating per fuel consumption to accuracy in view of the above-mentioned 
trouble, and can grasp the right and wrong of synthetic working capacity at a glance. 

<Means for solving a trouble> This invention In order to attain the above-mentioned object, the detection equipment 2 formed in the body 1 of a foil 
loader detects request rating. Input the detecting signal of said detection equipment 2 into the recording device 3 attached in said body 1 of a foil 
loader, and this is made to record on a record medium 4. In the operation analysis approach of the foil loader which reads a record medium 4 in a 
recording device 3 by drawing, reads this record medium 4 by the analysis apparatus 5 by the side of a manager, and was analyzed after activity 
termination Said detection equipment is used as the rotational frequency sensor 6 for engines, the fuel sensor 8, and the sensors 12. 13, 15. and 16 
for load detection. The frequency of the engine speed detected by said engine-speed sensor 6 for engines is recorded on said record medium 4. When 
the bucket rise-and-fall boom 10 goes astern with a standing-up position and a car goes astern with a maximum lifting height, the bucket 9 which 
^'Mnte earth and sand etc. using said sensors 12, 13. 15, and 16 for load detection detects the load of a bucket 9 from from, and records on said record 
medium 4. The fuel consumption detected by the fuel sensor 8 in the cycle time and this cycle time which each loading took using the clock function 
and loading completion signal which are built in said recording device 3 is recorded on said record medium 4. While outputting the frequency 
distribution of the engine speed which changes with said analysis apparatus 5 according to a load, it is made to compute and output the rating per 
time amount, and the rating per fuel consumption. 

<****> According to this invention, the engine-speed sensor 6 for engines detects an engine speed, and engine-speed frequency is memorized to a 
record medium 4 using the frequency counter of a recording apparatus 3. 

Moreover, after a car's moving forward. '('*'('*(! ng) earth and sand etc. in a bucket 9 and raising a bucket 9, While a car goes astern, raise the bucket 
rise-and-fall boom 10, and if the earth and sand which ***^ied) in the bucket 9 are loaded into a dump car etc., it will set to the loading activity of 

when. The lifting signal of the sensors 13, 15, and 16 for load detection to the bucket 9, When a car go-astem signal and the maximum-lifting- 
height signal of the bucket rise-and-fall boom 10 are inputted, as what can detect that true the sensor 12 for load detection detects the 
load of the bucket 9 at this time, and it records on a record medium 4. 

Furthermore, the cycle time which each loading activity took using the clock function and loading completion signal which are built in a recording 
device 3 is recorded on a record medium 4. It can come, simultaneously the fuel sensor 8 detects fuel consumption in each cycle time, and it records 
on a record medium 4. 

After a series of activities are completed, it reads and analyzes by drawing and the analysis apparatus 5 from the recording apparatus 3 of a record 
medium 4, while displaying the frequency distribution of the engine speed which changes according to a load on a display, the rating per time amount 
and the rating per fuel consumption are computed, and it collects into a report etc. and prints out. therefore, the proper activity which deserves the 
time amount spent on the activity, and fuel consumption (expense) — line intermediary **** ******** — when — ** — while being able to grasp the 
right and wrong of synthetic working capacity at a glance, a **** load can be presumed based on the frequency distribution of an engine speed, and 
exact life estimation and failure generating anticipation are attained. 

< fruit ** Example > One example of the operation analysis approach of this invention foil loader is hereafter explained based on a drawing. For the 
perspective view of the data result analysis apparatus in the operation analysis of the foil loader which drawing 1 shows one example of this invention, 
process drawing in which drawing 2 is the same and showing the processing sequence of data, and drawing 3 , the side elevation of an operating car 
and drawing 4 are [ a data table and drawing 6 of the example Fig. of format of the report of a rating result and drawing 5 ] frequency analysis graphs. 
And this invention operation analysis approach is for analyzing the working capacity of a wheel loader etc. The detection equipment 2 formed in the 
body 1 of a foil loader detects request rating. Input the detecting signal of said detection equipment 2 into the recording device 3 attached in said 
body 1 of a foil loader free [ attachment and detachment ], and this is made to record on a record medium 4, and a record medium 4 is read in a 
recording device 3 by drawing, this record medium 4 is read by the analysis apparatus 5 by the side of a manager, and it is made to analyze after 
activity termination. 

The engine-speed sensor 6 (tacometer generator) arranged on the output shaft of Engine EG in order that detection equipment 2 might detect the 
engine speed of Engine EG, as shown in drawing 3 , The rotational frequency sensor 7 arranged on the driving shaft in order to detect the vehicle 
speed, and the fuel sensor 8 arranged on the fuel-supply way in order to detect the flow rate of a fuel and to measure fuel consumption, The pressure 
sensor 12 (pressure head) for oil pressure detection arranged on the boom hydraulic cylinder 1 1 of the bucket rise-and-fall boom 10 in order to 
detect the load of a bucket 9, The potentionmeter 13 which detects the stroke of a boom hydraulic cylinder 1 1 in order to detect the load of a bucket 
9 with the maximum lifting height of a bucket 9, The non-contact limit switch 15 allotted to the bucket hydraulic cylinder 14 in order to detect the 
load of a bucket 9 with the standing-up position of a bucket 9, When a car goes astern, in order to start detection of the load of a bucket 9 from from, 
it has the go-astern sensor 1 6 arranged on the transmission of the body 1 of a foil loader. 



And the load cell 18 which measures the load (movable load) in the maximum lifting height of a bucket 9 by the load detecting signal which consists of 
a pressure sensor 12. potentionmeter 13, a limit switch 15. and a go-astern sensor 16 is formed. A load cell 18 carries out operation measurement on 
real time with the signal of each of said sensors 12, 13, 15, and 1 6, and the information is inputted into the record medium 4 (IC card) of a recording 
device 3. 

Moreover, a recording apparatus 3 inputs the engine-speed information from said engine-speed sensors 6 and 7 and vehicle speed information, and 
the fuel consumption information from the fuel sensor 8, and makes fuel consumption, engine-speed frequency, and vehicle speed data record on a 
record medium 4 using the frequency counter 1 7. This recording device 3 is attached in the body 1 of a car free [ attachment and detachment ]. Data 
[ like / the data table showing a record medium 4 in drawing 5 ] are inputted. 

The analysis apparatus 5 which analyzes the data of the record medium 4 after data logging is formed. Moreover, this analysis apparatus 5 The reader 
22 which reads the information on the record medium 4 picked out from the recording device 3 after activity termination, The data-processing 
machine 23 (personal computer) which analyzes the information read with this reader 22. and carries out data processing to the format of the on-site 
measurement debrief report (news flash) like the 4th drawing 4 drawing and which carries out a screen display to display 23a. It consists of printers 24 
which print out screen-display data. 

In the above-mentioned configuration, if a user starts an activity, detection equipment 2 wilt start detection of request rating. That is, the engine- 
speed sensor 6 detects the eng^ine speed under activity. Fuel consumption detects the flow rate of the fuel which flows a fuel-supply way by the fuel 
sensor 8. The rotational frequency sensor 7 detects the vehicle speed. The detection data of these sensors 6. 7, and 8 are written in the record 
medium 4 of a recording device 3 using the frequency counter 1 7. 

Moreover, ^Me^^iaMc, such as earth and sand, are detected as follows. After the body 1 of a foil loader advancing, ^^(ing) earth and sand etc. in a 
bucket 9 and raising a bucket 9, a boom 1 0 is raised going astern and a dump car etc. is loaded. As what can detect that true ******** when the 
lifting signal of a bucket 9. a car go-astem signal, and the maximum-lifttng^height signal of a boom 10 are inputted by this activity of a series of. when 
a signal is inputted from each sensor, a pressure sensor 12 detects a load, data processing is carried out with a load cell 18. and it records on IC card 
4 of a recording device 3. 

While recording a loading load on a record medium 4 with the cycle time which each loading took using the clock function and loading completion signal 
which are especially built in a recording device 3, the fuel consumption which said cycle time took is detected and recorded from the fuel sensor 8. 
and the rating per fuel consumption is computed by the analysis apparatus 5, and it prints out. The cycle time says time amount until it detects the 
next here, after detecting true ***^***. Viewing indicates this intercropping business process and it is made reference of an improvement 

of the next activity approach. 

And after a series of activities are completed, a user analyzes by the analysis apparatus 5 installed from insertion opening of the recording device 3 of 
a record medium 4 to drawing and the management office. That is, a record medium 4 is inserted in the reader 22 of an analysis apparatus 5. and a 
treater 23 is operated, and as shown in the 4th drawing 4 drawing and drawing 6 , it displays on display 23a. Moreover, the count of an activity (time), 
the load k>ad t in each activity, the accumulation load load T, the cycle time of each activity, elapsed time, and fiiel consumption cc can also be shown 
like drawing 5 . 

Drawing 6 shows the frequency distribution of the rotational frequency of the engine by the frequency counter 1 7, frequency (percent) is shown on an 
axis of ordinate, and a rotational fi^equency is shown on an axis of abscissa by it. A **** load can be presumed in this engine revolution frequency 
analysis (the frequency of a part where a rotational frequency becomes [ a **** load ] size at the adult time becomes high), and exact life estimation 
and failure generating anticipation are attained, 'i' mark in a table is the average. 

Moreover, a report as shown in drawing 4 is displayed by operating a treater 23 suitably. And that with which a user is provided eventually is this 
report, and, therefore, a printer 24 prints this out. Measurement days and months, a measurement result, and the activity engine performance are 
indicated by this report. 

Thus, there is the following effectiveness by the detection equipment 2 formed in the body 1 of a foil loader having detected request rating, inputting 
the detecting signal of said detection equipment 2 into the recording device 3 attached in said body 1 of a foil loader, having made this record on a 
record medium 4, reading a record medium 4 in a recording device 3 by drawing, reading this record medium 4 by the analysis apparatus 5 by the side 
of a manager, and having made it analyze after activity termination. 

That is, the cycle time which each loading took using the clock function and loading completion signal which are built in a recording device 3 is 
grasped, by computing the rating per time amount, and the rating per fuel consumption by detecting the rating and fuel consumption in each cycle 
time, the related ****** assessment of what was discussing the activity engine performance and fuel consumption partially conventionally can be 
carried out, and the right and wrong of synthetic working capacity can be grasped at a glance from an analysis result. Moreover, if the rating per time 
amount is compared with the routing data therefore obtained to viewing, the improving point of an activity can Judge immediately and can carry out 
suitable advice for a user's activity method improvement. 

Furthermore, according to the engine-speed distribution (transmission output engine-speed distribution, Boom CYL, pressure distribution, etc. are 
measured if needed) measured simultaneously, whenever [ which is depended on the difference of how a foil loader is used / severe ] can be judged, 
and anticipation of failure correction expense and calculation of machine expense can be performed. 

Furthermore, since it is enough if removal has mounting which attaches a recording device 3 in the body 1 of a foil loader as long as 30 minutes for 
about 1 hour, anchoring and removal can do a recording device 3 simply. 

In addition, as for this invention, it is needless to say that it is not limited to the above-mentioned example and many corrections and modification can 
be added to the above-mentioned example within the limits of this invention. 

For example, ****** of a record medium is also good not only on an IC card but a record tape etc. like the above-mentioned example. Furthermore, 
detection equipment may use other sensors which can be added to instead of or this not only for the sensor like the above-mentioned example but 
for this. 

<Effect of the invention> It sets to this invention a passage clear from the above explanation. Detection equipment is used as the rotational frequency 
sensor for engines, and a fuel sensor and the sensor for load detection. The frequency of the engine speed detected by the engine-speed sensor for 
engines is recorded on a record medium. When a bucket rise-and-fall boom goes astern with a standing-up position and a car goes astern with a 
maximum lifting height, the bucket which **** earth and sand etc. using the sensor for load detection detects the load of the bucket of a from, and 
records on a record medium. The fuel consumption detected by the fuel sensor in the cycle time and the cycle time which each loading took using the 
clock function and loading completion signal which are built in a recording device is recorded on a record medium. While outputting the frequency 
distribution of the engine speed which changes with analysis apparatus according to a load Since he is trying to compute and output the rating per 
time amount, and the rating per fuel consumption, the related ****** assessment of what was discussing the activity engine performance and fuel 
consumption partially conventionally can be carried out, and the right and wrong of synthetic woriiing capacity can be grasped at a glance from an 
analysis result. 

Moreover, if the rating per time amount is compared with the routing data therefore obtained to viewing, the improving point of an activity can judge 
immediately and can carry out suitable advice for a user's activity method improvement. 

Furthermore, in order to detect true ******** in the loading activity of a foil loader, a bucket can detect the load of the bucket of a from, when a 
bucket rise-and-fall boom goes astern with a standing-up position and a car goes astern with a maximum lifting height, and can acquire the 
information (rating per time amount, and rating per fuel consumption) suitable for the foil loader which can grasp the working efficiency of a foil loader 
appropriately by making this reflect as rating. 

And a **** load can be presumed based on the frequency distribution of the engine speed outputted simultaneously, exact life estimation and failure 
generating anticipation are attained, and when whenever [ which is depended on the difference of how a foil loader is used / severe ] can be judged 
and anticipation of failure correction expense and calculation of machine expense can be performed, there is ****** when. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

For the perspective view of the data result analysis apparatus in the operation analysis of the foil loader which drawing 1 shows one example of this 
invention, process drawing in which drawing 2 is the same and showing the processing sequence of data, and drawing 3 , the side elevation of an 
operating car and drawing 4 are [ a data table and drawing 6 of the example Fig. of format of the report of a rating result and the 5th drawing 5 
drawing ] frequency analysis graphs. 

1: The body of a foil loader. 2:detection equipment, 3:recording device. 4:record medium. 5:analysis apparatus, 6:rotational frequency sensor. 
17:frequency counter, 18:load cell, 22:reader. 23:data-processing machine, 24 : printer. 
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[ Drawing 1 ] 
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